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(57) Abstract A method for producing a magnesium base 
composite material, which comprises a step of admixing a matrix 
powder comprising magnesium and a Si powder to provide 
a compound, a step of subjecting the compound to a plastic 
working to prepare a compact product, a heating step of heating 
the compact product to prepare a hot compact product containing 
MfcSi through the reaction of Mg and Si, and a warm plastic 
working step of subjecting the hot compact product to a warm 
plastic working. The method allows the suppression of the 
growth of a Mg2Si particle to a coarse particle, which results in 
the production of a magnesium base composite material having 
high mechanical properties such as strength and hardness, for 
example, a magnesium base composite material having a tensile 
strength of 100 to 500 MPa. 
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'tf&Z'O^ir^tP^yy^J K (Mg 2 S i) &^&S#ifcLfc^^i^A 

8 1 0 6 8-§-^»i % Ms i ^<D^ J±&&Z*&M&mx~ffiW<f&M-r 
h y y^OMg £ S i ^S^iaoTMg 2 S i &#j&U :©M 

1 5 6 4^$&I2, ^Jt)5fe(c:iSMg 2 S i&^&tfS i 

0- 1 7 3 5 2#^«, »Mg 2 S i^^^ftLfc^^^^^A^^ 

rife*. ggb*£ffA % ^m^u n n^if<7)«atffia^p^«^^ 
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^bi-z^misVA m®&ttftv>&mijm tao, ±umm tm&x zzzt 

*%W<ObZmz%i\,^X, *&W%(btZ, Mg^tr^hy s/**«fofc£S i 
^t©ii^7feSrE*&^-r5®@-eMg|&^SwSft'fk^ (MgO) 

txMg <DMMUT<DmmmM®xm%<DRj&i>mfti-z z t taw Lfc 0 ^ © 

fcUEKS^T, S i BfcfcSrMg fc-gtr-r f y y ^*&5fc<^K&TJ/xra:rtS|S 
M^tsr^-e, s i©*i:Mg^tf7 h y y^^^fc(7)ra{-f*Mgo 
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<1> -rSXi/t* (Mg) Sr^UT^S^ h V v*X®3Zb*s!) =v (S 
Zt^Hmt^ 3 5 %«T©JBE»rt#fl:irft*-r6I* ; fttnftE&j£&* 
ift*iORj6tiot^^V9^^yt/f K (Mg 2 Si) ^fife-fSXS 
<2> ±e< i xo^ifcKi^T, Mg 2 s itt, t^v^as*^ 

<3> ±E< 1 >Xtt<2>©#tt©^l6fc*5Vv<\ (Si»*Ol 
*) / (▼h!ly^^»*>|'©MB©ID fit, 3 6. 6/6 3. 
L< til 0/9 OKT"e*>S©38S±V\ 

<4> ±e<l>-<3>©V>-f*L3ft»«)*«fefc*5V^T, Al**, 3 5 0tg 

<5> ±E<l>^<4>©V^-f^*»©*jfefc33V^T, Mg 2 Sitt, 
<6> v?**/9J* (Mg) HLtftS^ h J a V (S 

saw 3 5%&T-?hz-? j*m&&mmm&o 

<7> ±E<6>fc*iVvr, 150^*5, 5%2*£JRft&*f (DSC) fflljtfc: 
*5WT, Mg 2 S i *3feO^|Ritf— ^ 1 6 0-6 5 0<C, 0*L< Ht3 5 0- 
6 5 0 < C(C^ri-5OA5J;v\ 

<8> -bE<6>Xri<7>fc*5V^r, ttBfftt. (Si»*«)Ii)/ 
(▼ Ml y ^ OMg ©M) #3 6. 6/6 3. 4£lTTfcS<35^«tl\ 

<9> (Mg) **L-C*5^ hU y**©***'!/ =y (S 

i) »*tS:iB-g'LT*5^^^^AS«^3|sH&ffi#Tfcor, 
*S*«l*^«f (DSC) fl££«SV*T, Mg 2 S i **£>$§* 
15 0-65 0*0, $f*L< )*3 5 0-6 5 OtCttS^^^^^AlI^ 
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< i o > ±ia < 6 >fc*sv>-c, tftmmt, (s i &*£>a*) / t y ? 

^^^tp^)Mg©Ii) #3 6. 6/6 3. 4SJsTT*hZ><D&£\<\ 

< 1 1 > -??**s92k (Mg) &%LTfc5^ f V v?x&%.bi'y =y 
(S i) »*iM^UTiR^*S:!PH»rSXa;&i;K»^5fefcM|2i3te 

< 1 2 > ±IE< 1 1 >©^Oip#X@^*5V>T, (S i t&*om£) / 
h V V? X®**<DMg<DM&) H\ 3 6. 6/6 3. 4^T, »*L<li 

1 0/9 0£iT-efc-5©7>5J:V\ 

<i3> t^v^a (M g ) Sr^rur^s^ h y s/^^^tc-r^^^A 
vyiM k (Mg 8 s i) as^tT/«e5-v^i/^AS^#«-Ksft?fcoTs a 

±10 5£TF\ »*L<tt4 0^±9 5£tTT-as>5d> % Xtf/Xftii&IB^^i'' 
*A*fc*frWB0>i» **/Mffi& (E**--/W) 2*1*115^ ^v'* Ag^tt 
^©•^^^V^Av/iJ^ K*B*V^#tt*m4>ia ?:*/HK& (E**-- 
/u) iH20 £J± 8 0 £tTs #&L<f*2 0£(.±4 0#T©«-C**V* ; 
B) fus2^^^l?AS^^©5|3g3a^^i o OMP a£Ut3 5 OMP a 
»iL<ttl00MPa£t±28OMP aiJITffcSK &tf/Xttt&i2 

»±1 0 OMP a£tT> #*L< tt2 0MPa£i±5 OMP a ^T^fftT?*^ V\ 
<14> ±|2< 1 3>fc:fc^T, Mg 2 Sil4, v^i/^^SS^i. 
100wt%Hfci#, 3wt%«±, #*U<te5wt%«±T?fc.54>2Sj; 

<15> -vtr^sVJ* (Mg) Sr^TLTJfe^^ bV y**&;fci^y 
(S i) »5fc£4rE^bTS i h y y **»5fc*K:#ffcLT 
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m^>;t^ k (Mg 2 s i) z$if&-t2>j:n&nii-ZT?*<y'tJ*mm 

T^^i/^^y IM' K (Mg 2 S i) Sr^i-$xa^W-r<5©^J:v\ 
<1 7> _k!E<l 5>Xtt<l 6>»C*5l>T. Mg 2 S i it, -*>f* > sV& 

mm&tfpr\z.ft& £ *LT V * 5 © # «fc V * 0 

< 1 8 > _t|E< 15>-<17 XD^flt^^X, UMRXfitt:, a ) Kf 
IBS i»*£ftil2^MJ y^^^i?rE^LTiB^3|!&*^#SXm ; b) 

<19> ±1£<1 8>fcl*3^T, JNlXStt, b) TMZ&&®mi&1r<0 

<20> ±I2< 1 8>Xtt< 1 9>tC*3V>-C, *PMlX@©Jitff2b) Olt^, 

<2l> _t|5<2 Ofc^T, tf-/M7^T^J;5«*^* 

< 2 2 > _LIE< 2 0 >Xte< 2 1 >K*SV^ «&$NKfiv HMEsf?-/^ A\ 

< 2 3 > _h|E< 1 5 >-< 2 2 >tf>lvf ft^f-fc^T, SptftXgfcfcl^-C, 
(Si&*£>SI;) / (tM) s/^^^tf^Mg^MS) it, 3 6. 6/6 3. 

4&T-efc5©#<fcv\, 

<2 4> ±e< 1 5 >~< 2 3 >©vW*ia»fc*3^T* ;&n&&, iso'C- 
6 5 OV, #*L< ftl 5 OV£k±3 5 0 TC&TTtfl 5 ©#.fcl\, 

< 2 5 > ±I2< 1 5 >-< 2 4 >4>lvf*l!&»R:*5^t\ Mg 2 S i it, -r? 

t % &Lh-(? J: v\ 

<26> ( M g) itlt45vhpj;^7«&5|;i'>!|3y 

(S i) »5fci«rE£»L-Cfc3JLo^hy y**»**fcS i *IT 
ft 5 t ^ ^ A 
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< 2 7 > _UE< 2 6 ^fc^T, flMMttfx ^fg££!fc*3*r (DSC) S3 
3£^^V>T, Mg 2 S i Sfc©^^-^ 1 50-65 Ot^ #£L< ttl 5 
0-35 OtJfc^-f-S^dSJ;^,, 

<2 8> ±IB<2 6>Xtt<2 7>iZI^V>-C. ffffiflcfi^ (SiftM 
t) / (vf^y^7^©MgWlf) #3 6. 6/6 3. 4UTVhZ<D 

<2 9> ^*$/$rA (Mg) if Lt/iS^ h!l 

(s i) »*fc*E^uT**^^^^A**^#»iir0^-e«>oT, ifs 

fttiU ^ftjfe*«l*^«f (DSC) W3EiC*J^T, Mg 2 S i El33fe<P3&$lf-* 
fcl 5 0~6 5 or, #£L<ttl 5 0~3 5 O'Ctf 5 ^ £ 

<3 0> JtE<2 9>»CfeVNT> fff&fttt, (Si»*©li) / 
y^^»^)Mg©li) #3 6. 6/6 3. 4£AT-efc5^># J:V\ 
<3 1> ^#**yt?J* (Mg) HlTftS^MI^^ivyay 
(S i) *&5^£ffi<£LTS idWMJ y^^»*«t»C:^«LTft**^»5l5S: 
SX® ; UraELT^*^*Ag&^#$- 

<3 2> _hf£<3 1 >{:i;i8V^T N 2p^Xg{± N a) S i %tHLk t YV y 9 X 
fcE^LTffi^|&*&#5Xg ; RXfi b ) E-fr»5|c«r»»&V/XHtJBE3» 

<3 3> ±«< 3 2 >fc*5wc, jp^ixstt. b) &fflmmr>M*r<otfjL 

<3 4> ±iB<3 2>XIS<3 3>fcl:j3^-C, S^#XS©b) ©X5g£ N & 

<3 5> ±|E<3 4>{^*5V>T, ftfttttt* tf-/Up< f-f7ia5«fx^ 

<3 6> _h|E<3 4>Xfi<3 5>{^*5V^T, BMfHBfi, @HE#-/V*/K 

< 3 7 > _h|E< 3 1 >~< 3 6 >0^-fflMZi5^X, ftNSXSfcfcV^T, 
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(S i»5fctf>M:£) / (ThD y**»5fc*e>Mg <*?£*) tts 3 6 . 6/6 3. 

<38> -^*S/*A (Mg) SrWtTJjtS-v h y y^^tfJ^^r^^iJ'iN 
VU^K (Mg 2 Si) j9S^LTfc*^*S'*ASfc^#ttT*>oT, £t 

A) fflZvf^isV&SM&ttftiDn-sr? (E*^-^) #4 0^ 

/W) «fcD &2 0£Lt8 0£TF^ #*L<f*2 0£Lh4 O^ToH"?;*:^ ; RTf 

B) ttiB^*^*A3^#W©3IMME#l 0 0MPafil±3 5 OMP a 
ETF\ &*KttlO OMP a £i._h 2 8 OMP a£AT"Cfc5d\ Stf/XtttflfE 

&m&&&n&5mmmmmmm#w<o5\m&m£*) t> 2 omp a 

BUil 0 OMP a £tT\ ^L<fi20MP a^±5 OMP aEiTOft^K 
< 3 9 > _L!B< 3 8 >fc:fcV^ Mg, Si tt, flME^*^* Ag^-gsfrf 
OOwt%iLfctt, 3wt%£Lk, jftL<(45wt%P;±t*S)5© 

<4 0> (Mg) Sr^LT^S^ hy y^^ffc^^^^A 

«>!lt^K (Mg 8 Si) d5^UTft5-7^V!>AS||^i?fcot, ft 

^^v-f>A^n^jfsn ooMafl«K s it^2iti£ji±i omsaeiTx 

#£L<«2. 5fifi&^Jr6fi£&^7Tfc9, Mg 2 S i g#3M&£Ut 
2 7. 5**«n\ #*L< 1*6. 8m*lB^±l 5S*SR^T-e*)»J, J.O 
^^V^AS«^J^©§l3i3fiS^ 1 0 0 MP a £t_h 5 0 OMP aJgTFTfc 

<4 1> <4 0>(^t, Mg 2 S i »*^&LT««'fr#*H»te»»U, 
AvoMg 2 S i (Dft^&t* 1 0 nm£(J:3 0 n m&>T-?fo Z<Otfi &\,\ 
<4 2> <4 l>tC*5^T % Mg 2 S 0 0nm£l±l 0 m 
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<43> <40>~<42 ><D^-rtli)^Z^X. 
&Wt{tT 7**/* A (MgO) RTfi/XfZi/V * (S i0 2 ) £ £ fcfctf-tS© 

<4 4> <4 0>-<4 3 >©V>-f^^j3V^T, 
tt, *©-<?"f *oK>#-;*BS$ (Hv) #8 0-1 2 5, »f L<tt80-1 
10, i5ff*L<ti8 5-1 0 5tfe5©^J:^ o 

<4 5> <4 0>~<4 4>03l^tU^{'*5V>T > ^ A^^JfSf- 
^©ny^^cn/w®^ ( E j^^r- /W ) ( H re) ^40-1 20, 0£L< 
tt8 0-10 5Tfc5©iSJ:V\ 

<4 6> <4 0>-< 4 5 XOVvftUWCfcV^T, v;/* V? AS^TO 
tt, -ttfjPIJtti 5 47~65GPa % t < tt4 8 - 5 5 V\ 

<4 7> (Mg) £^LTfc5^ h y y^tpfc-r^v'^A 

'>yf--rK (MgjSi) &fti$kLxftz^y*^$&mm&ttm-?&^x, m 

^^^S^TOlOOBAgB-tu S ii^2liS|5£l±l OMSB&T, 
#*b<tt2. 5«*SP£t±6ai:aJWT"t?iib9, Mg 2 s iS#3MSm_k 
27. 5«#^T, ^*U<«6. 8S*^Jil 5M|fB£iTT?$>?). J.O 
^^v'!>AS^-g-#5|Sf(Z>5l3g!fiS^3 5 OMP aJl5^<50 OMP a £1 
Tv #$L<tt380~45 OMPa^Sv^^nSI^ 

<4 8> <4 7>fc*i^T, Mg 2 S i ft®.? t \Z#WtL s 
^MgjS i 4>&?&tfl 0nm£Lt3 0 u m&>-FXbZV>& 

<49> <48> fcib^T, M g 2 S i ©fe^gtt 1 0 0 n m£Lh 10 urn 

< 5 0 > < 4 7 >~< 4 9 >©V^-ftl^{r*3V>T, Ag^**** 
a^t^^^A (MgO) XV/Xtt^y* (S i0 2 ) 

<51> < 4 7 >~< 5 0 XDV^TtLd^CfeV^T, -7 ^ Ag|^#}(Sf 
fi s ^O^^nf^-^J (Hv) #8 0-1 2 5, #*L<W:80~1 
10, X ?)#!■$. t< f*8 5-1 0 5T?fc5£)tfSJ;V\ 

<5 2> <4 7>~< 5 1 ><D^-ftifriZiS^X. ^^^Ag^tfJfS}. 
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tt, *:(OvytV=.A'&B. (EXtr—;U) (HRE) J&*4 0~12 0, R £ L < 
tt8 0~1 0 5Tfc5©30SiV\ 

<53> < 4 7 >~< 5 2 XD^-f flMZL&^X s v^V^St^fi 
t*x *©«tt#4 7-6 5GPa, fftL<e48-5 5GPat*50^ < tK 

<5 4> -*>?*->$A (Mg) fc^fLTfcST h y y^^t*>(C^^>i>A 

^yf-^K (M g2 s i) ^©^Tfts^^^Ag^^TfeoT, ^ 

T^A) &tfB) a>S>gff*i54>&< it I«0#tt£irt3-^*^!>AS$ 

A) HUfB-7^^!>AS^^3|Sf©a yt psA^M! (E*-^-^) I&S4 0& 

(E*^-/W) ^KflB^^^^ASII^JlSfO^^^^Aixy^ K* 
lfcVVfc*Jfli#lB0ny**:e/u«a (E*^-/u) i 9 2 0 £JL± 8 0 EtTOfiS 

B) KI8E^^->i>A*«^«-^©g|KaiftaSi 0 OMP a£Lt3 5 OMP a 

&£<fc 9 t> 2 OMP aJ[U±l 0 OMP a J^T^-eAt V\ 

<5 5> T^v^A (Mg) trlTLT^S^ h V y ? *tp\Z^> J> 
^yf-^K (Mg 2 S i) ^|fcLt*8v^V9i.»|**f»-e*>o-C, tt 
^*^?Ag^*m©3l3S3&£a5l 0 0MPa£l±3 5 0MPa»Ttl)5 

(e*^-^) #4 o«_bi o 5£iT-e$>5©^J;v\ 

<5 7> (Mg) Srf LtJiSvhyy^^cp^^v'^A 

fyf- >f K (MgjS i) «S^*LTft*'e^V5rA»tt'fr|r»T»*,o-C, tt 

<5 8> <5 4>~<5 7>*>Vvfftj&»fcJSVvC, Mg,S i fi % -?>f**s 
<5 9> (Mg) 4r^LT/j:5^ hy s^^tpfc^*^? A 
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'✓Pf-fK (Mg 2 S i) #a*LT*6^^V**»K*##-efco-C, & 

A) - IRE^^^A^^^©*?* fir (E*£— AO *S 4 0 £X 
£ (E*^-A>) iSiiffit^'/^SI^^^i'^'/Jt'f Ktm 

^tlW^njr^^s/vgi (e *9 1>2 oei-h4 oktgmk-c 

B) aWB^^^!>A*«[^«-»©3IM£3flS 1 0 0MPa£iJ:2 8 OMP a 

fc2 OMP a#±5 OMP a#T©*-C*£V\ 
<6 0> (Mg) t#Ur*6^ h y 

flUf-CH (Mg 2 S i) 3ftS^1ftUT45-r^V^AJ6tt^#»T?*>oT, tt 
^*i'fi'AM#ttt}«>9IKaiU£#l 0 OMP a £Jt_h2 8 OMP a £JlTt3i>5 

<6 1> < 6 0 XCfcV^ tOcy^i^ 
<6 2> t^^A (Mg) *#LT*S-sr VP s^*tpfcT^.*S'#A 

s^yiMK (M g2 si) mitftSTn^^si^i-efcot, & 

•C* 6 ▼ 3/ fir 

<6 3> <5 9>~<6 2 >m>-f Jl^K^T, Mg 2 S i tt, H&IE^^ 

* ^ fir A 1 o Owt%itfci:$, 3 w t fceiJb-efcS©***^. 

<6 4> <5 4>~<6 3 ><n\,>-rtl1MZiS^X, Mg 2 S itttfitt 
K«^*m*fc#1ttU i»oMg 2 S i <7>&^&;&S 1 0 nmHl3 0 a m&TT 

< 6 5 > < 6 4 >JC*5VNT, Mg 2 S i ©ft^Sft 1 0 0 nm&_h 

< 6 6 > < 5 4 >^< 6 5 ><D^*rilfrK.&^X, ^ is fir K&fi&lftVt 
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lOOim S i It2m*to±l OS*^Ts *f*L< tt2. 5 MSB 
ELL 6 &-§mUT-?$> 5 <D& i v\ 

<6 7> <5 4>-<6 6>©V^ix^^*>V>-C N **?*i/tf &&$L&#Wr 
10 0M;»<t\ Mg 2 S i «:3SSaJ£t±2 7. SMUBIUT, #£L<tt6. 

<6 8> < 5 4>-< 6 7>iZ>V^ix^^*5V>T> t i/ £ J* $f)f4 
45^^^A(MgO)Xt)«/XH:^P* (SiO a ) «r$e>lc^i-S^*s 

< 6 9 > < 5 4 >~< 6 8 >^OV>-fi^35>{C*5V^T^ AWR&tiM 
tt, ZV-rjtu tfy*— (Hv) #80^125, »4L<t480-l 
10, iD&*t<li8 5~i0 5-cfe5^i:^ o 

< 7 0 > < 5 4 >~< 6 9 ><0\^tlfr\Z.U^X \ •*#*i'i>J*g&&1tiPr 
tt, Ztomfe&A 7-65GPa, 0£L<»4 8~5 5 G P a "Cfc-S ©#«fcV> 0 

< 7 1 > ±|2< 4 0 >~< 7 0 >OV , »-f n^©-^^*^^ AafiH-frtffSUr* 

< 7 2 > < 7 1 >K&^X, Kfitt, *«\ fWcu *»Sfp*3«ttFJfijtfr 

man, mm, »au sife#> jm> *a/*n p- 

feits ^tf-Vi/. ftrfapx, ssiEj&nx, fc^/nf-aufctox* «&5fc 
apx, #a«nwiDx, *5j:t«»iManx*ifo#«*pikiJ:9ae>KfcjiS3», ^ra 

max mm®fc&m, £vmm%z<D&u&mt(k 
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A. >^!J:r«SA* flSTOfi.. Mimbft£;ftMA, 

WU ^— ^/HB, t — "?J\'JfcWL\ flB©18®i*v ? ft2fa> 

v % zmfrt>m&tiztifftm&& a>&ft£#*»&si£ft&0#' 

WKA'fc£jfcf>fc*#a»fcatf:h,«ite<JgA ; a»5>ft5«W»e»»tfjh,* 

y k jttwtn & a ft a? a» e> ft z mtt> & awrtv 5 © a* * v \ 

<7 3> vjr*i/9± (Mg) S:f N y y 

^yf--rF (M g2 s i) &&&LTftz^?*i/*j*m&-&tfn<o$kmijm-? 

&oT % (a) Mg £#1-5181 S i 2 ©!*)|s|-£ £flr£©Jfc^ 

"T»iB£-LiB£#&#SX© ; 

(c) &@fcft£;&n$iLTMg £S i itaSSt-CMg.S i Sr^l-SlnBHft 

(d) f&wtommtmzmmm&Mi:zteirfamm&Mj:j:n. 

<74> <7 3>K;fcV*-C, 9l3&U£tf 1 0 OMP a £Lt 5 0 0 
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MP a SlTtfeSOtf £V\ 

<7 5> <7 3>^Cd3V^T, *64m4>9IS3fcft# 1 00MPa&_k350 
MP afiJlT^fc^O^iV^ 

<7 6> <7 3>I^Vt, tt^tmo9l£tt&tf 3 5 OMPa £9*t< 
5 0 0MPa£lT, t< «3 8 0-4 5 0MPa^fe5©iJ«tV\ 

<7 7> <7 3>~<7 6 >OV>i s i^^©(b)@>fb^SSX5g^*3V^T % E 
i ©ffcjpi. t M 2 ©fftft fc 0 , KAftttsEfeftBlcftH b 

JBffi1**r:it?ag?L*3 5%£lT©fflB/a»#fc LTHfcttfcWS©***^. 

< 7 8 > < 7 3 >~< 7 6 >©V^im36»©(b)H<ffc#f^»XSlCiSV^r > E 

<79> <7 3>-<76 >©Vvf tlA»©Cb)HflS#tSRXSfc*JV^T % E 

<8 0> <7 3>-<7 -9>©V^Jxd>©(b)BflS#ff*XSK«V^-Cs E 
•fcft SrBttflPX Ltt^F-S 1 0 n m£Ur 3 0 /i m£tT\ ^L<I1U m^T©M 
g 2 S i *i^*rg-?>fl\ 1 0 n m£t± 3 0 /x m£*Tx b < 1 n 

m&T©M g 2 Si It^aitW^ft 1 0 n m&± 3 0 u m&.T s U < fi 3 a 
m^T©S 2 OftfSf ± ^ ft@fcftfcf£$H- 5 ©# J; v\ 

< 8 1 > < 7 3 >~< 8 o >wrtn>>\z&^x, fflraan4jpxxm«^, 

(e) # kftfc&W £ WinB-t 5 fStaf&xmfc $ h \z%ir £ ©a* X v \ 

< 8 2 > < 7 3 >~< 8 1 ><0\,^?tlfr\Z&^Xs BWSBttanXXfi3» % 2& 

< 8 3 > < 7 3 >~< 8 1 >W?tlfr£.#\,*Ts ABBifclinXXStf, M. 

raj* fib t «t o Tfr fcft ^ © # ct v > 0 

< 8 4 > < 7 3 >~< 8 l >©vvf ftdMcfc^T, «IHBttinxxa# % & 
W«»fcJ:oTfT*afc«©3PJ:v\ 
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< 8 5 > < 7 3 >~< 8 4 >wr tiwzn^x. tomTm<otiu®i&m&. 
i 5 ome 5 ot*^ »*t<«i 5 oto±6 o or^T> io^L 

<ttl5 0^±5 2 0 < C&TT?fc5<Z>#J:V\ 

<8 6> < 7 3>-< 8 4><D^?tlfr\Z&\,->X, to&X.m<Dto$&Um& , 
3 5 0*0^6 5 Otm #$L<f*3 5 O'CE-LbB 0 OtJfiTF* L 
<l*3 5 Ot;£LL5 2 0 < C^TT?*>$^ja5J;V\ 

< 8 7 > < 7 3 >-< 8 4 XPWf tVJWCfe^T, iPmXS^^m^d^ 
1 5 0t:j^±3 5 0 < C^l?fc5<7>^«J:V> <> 

< 8 8 > < 8 1 >~< 8 7 XO^Tm^^X. «Ig(Dj||lil$^ N 
15 0t£i±6 5 0t:m #£L<H:1 5 0XlSl±6 OO^UT, i9»*L 

<tti5 oto±5 2 o'ccrre**©**^. 
<89> <8i>-<8 7 ><^i»*xiW;:*5^-c, nmmx.m<Dtoi&m&iK 

3 5 0t:£t±6 5 0t:*S5 % #SL<»i3 5 0^±6 0 OWF, £9#£L 
<li3 5 O^K-UtS 2 O^T^&S^tfs J:v\ 

< 9 o > < 8 i >~< 8 7 >©^T;ft,a>(:::}3^T, ffin»IS©ipj|feia«^ % 
1 5 Ot£U:3 5 0 5 J;V\, 

<91> <73>-<90 >4nvf *l/H-*5V>T. ?^>'!?ASS^ifSf 
(DtJ # u tf — (Hv) #80~125 N ^*L<|180~110, 

< 9 2 > < 7 3 >~< 9 1 >OV^1*tUd>(C*5V>T, ▼^*S'*A*1M*m 
g>ciy?9:M4E& (E*^— )V) (HRE) ^40-1 2 0 v £f £ L<li8 0 

<93> <73>~<92 >wrtlfr\Z&\,^X, v is V 
K^£*L5Mg 2 S i 1 0 nm£LL3 0 m£tTT?fcS<PdS«J:V\ 

<9 4> <9 3>ti3VNT, -7^i/!?ASS^l:^^Mg 2 Si 
<0)f&@#l 0 0 nmfiUil 0 ti m£kTT?bZe>&£\*\ 

< 9 5 > < 7 3 >~< 9 4 >©V>-f tl,d»»C*3l>T % A2£fc«frfl1* 
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<96> <73>~<95 >Wftlfr\Zi$\,^T, AS&^tfJpf 
fcS**u$Mg a S tttfWl OOSftSB'K 3 MMU&>± 2 7 . 5M 

<9 7> < 7 3>~< 9 6 XD^-ftliMzm^Xs t } 
tW4k-r?*t">MM s O)RV/Xtti/y# (S i O a ) Sr £ £ 
^\ 

<9 8> < 7 3>~< 9 7>©V>-f^|C*3V^T, ^ S^g^tm 
ti. *onm&4 7~6 5GPa, ^L<li4 8-5 5 G P a T?fc5<Di&S«£ V\ 

ft) ©*s;H-e*>a. 

6fiJL*«r*+6JE»rt»*©^3ai!«»#r (DSC) C®m^^t^77 
0 6 tt. *38K©@^fff^«XS©-1ii«*«^Wfc^1-aT?*>5 0 
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©£Bofc#£Lfc!MbR> iP^MgO£#&$it5c£ft< x Mgis i&*b 

fc^*S'*AS1*£im©JK"T?»l31-5. Sfc, *»M©ffi©lBtov^Tt, 
±fBilRl«©J»*-eittW1-5. ^^©^©SKo^-C^ ±Ci:W 

<-^^^->-^^ itrKtt©a&* 8? A > 

i&&»*©fll4IIWc*S^T* (Mg) &^LTft5^ hy y* 

^»*f:->y3V (Si) »*i«rK^UT»'fr»*S:Sp*i-5. 

Mg4r*UT45^h5 »g*3S$fc^SI»*©«,&a>f>;|a 
0/im£Ui©»;fc*:/Bl>a©tf#*LV^ i©jfc£S&fc-frtf, Mg^fL 
TfcS^hy y**»5fc©J|£«tt % *fc«J&S*tfcV^ % *y?\ 

5 *>©aS"£**l£. 

ro^tt, Al> Zn, Mn, Zr. Ce, L i &t*A g £ £ 

s ff»^^Xftltr«ft©f^»xsfc*jv>T, Mg^tujfcsv 

h y y^^»*fc©««fi&3&<S^SrlRl±**5jS-T?, 0 /i 
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£©tt, gp*> (S i^tomft) / (^h!) y^^»^ti©Mg©li) 3 
6. 6/6 3. 4 SIT"?*) 5 J: v\ S i ©gyra&as 3 6 . 6M:%£ig8*.S 
fc* a§ft±, t h y y^^^f ©MgdS-r^TMgjS i £ft5 (fifl*>, 1> 
y jx**i:LT©Mgasg|#Lft< £5) . £©»^fc#&*L**i1*H\ &&as 
£L<{£< % M©1#tt*#L4v\ LfcaSoT, (S i^®tl) / (^h 
y y^^^tf^Mg^Bg) 3 6. 6/6 3. #$L<I*, 4K« 

ti4m&£lttkMtt0aA*&* 1 0/9 o«T-C*>5©#J:v\ 
-hfB©Mg$rWUTft5T l>y y^^»*fc^y i»5fc£*K'frLT» 

-fsntas-ets. mx.fi. vi^t- xtt#-/us*ft2«r#tf<5£*#-e 

S*©^T, «;ttf*^*T?ff5-i:as-?# S„ a* L 

±E»^«rff5 £i:K:J:«5, H 1 fc^-Ti 5 Id, Mg £*rtTft5^ h V 

bis Days ift^i^-fcSSDO-frofca-M&^trWSrt^TftS. 

l9IK^XIiJE3^^<*:*#5fc«>©jE»H-fb-t-5^fei: UT, S£3fe©i®5fcte& 

*%m\sXTfcf%mmim (c i p) -tz^m ; xa^mim^^mL^m^ 

±T'<y*?\z£ r> at5: £ ^JE&ft&flJSH-S;!?^ ; ft £&36tf 5 ^ asx; 

#e>nfcKrigfrxttiE^fife^tt, *©£?i^a53 5%&t\ #*L<f*2 

0%£ATl?fcS©asiv\ ©|£*-r5£8H\ #©<!: 5 ftflMBfc: ±5 

fc©i%*e>ft£ 0 Wfe, ^hyy^^^iiiitt-lRl^ IMfc&flSI (Mg 

o) T*fc>JxTv^a. i©M g o«^©^4&tcjt'<T^i*^^/w^— as/jN 

5 ^©MgO^S^aSMg b S i©*^©S^Sr«J»J1-5. 
*©*:©, rat'iiMg©!^ (6 5 Or) ^±tCtnSiLTMg©^?:^ 
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#3 5%£tT&&SJ:9K:* jfi^^SrJDJE-rSo iOXSfc*5V^T, »5|c|BI± 
afrPfcXttff »jftJ&fc©2?L*tt J: 0 ffiv^r tf&S L < , «fc 9 L < IS 2 

rat, m g o&^^R«l^^-^•e/«i:v^fc^^> N m g «f±tB^^fifeis«^^$ < & 
5„ Mg 2 s i <D&&,m.8£&£vmi&m. mx.ttM&<z>m&&>±<oWi 

A (A) &$.isbx%i< 0 #?)^^fc±IBa&efrXfiJE!l!&^<*:^coV^T, J 

IS R 1 6 4 (B) «rM£-r3. ~ © Ajfct^B SrffiV* 

X, £?L* (V) fc&©5$ I 
V=100-{100X (B/A) } (*U) 

ft##f (DSC) KlJ:SM£K:*3^T, 1 50-6 5 Ot, 0£L< 143 5 0~ 
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#&^2l£&ft##f (DSC) tioti^Lt^^2i:gf tl £?Ls£# 9 %, 
1 9%&t?3 2%T'$>5f&^H:, _B£©$5Hx flP*> 1 5 0 -6 5 CC, 0* U 

^©SHSfctf*-*-^ Mgis i t©Hffi*fclit?©SlSfcJ:»J % Mg 
2 s i a5£-jfc$*vtv^ 0 

MgjSi dS^*ixTV>5 6 

&&&ft*>mM <om&) #Mg©gt6 (6 5ot) iotcv^fc- 

gi:Si ©*£©Rj£fc:J:oTMg 2 S i #£jfcU #3601 ©^^^ASfc 
*©M g XttM g a gSIXteT/l^Vfc^© 

Anfi?B.Stt, B2©*l*d»&t>*>a»sj; isoiC£i±, ^L<ii35 
Mg 2 S i Sr^^*Sfe*fctt x 5 O t CJ£LL£1-5©jasg£Ll^ 

*> 6 5 OtiHfiv^S^ Mg 2 s i %&&irZ>zi:&X'%Zo 

< ^* > <?&mm&#®A > 

Mg 2 S i ©ftStt, 1 0-2 0 0^m^9 % 0EMg 2 S iS^tt, fcf>*L 
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4fc, -ttttfc, M g2 s itt, ifS$^^i/^j:9 fc/h&<« mW\ 
Ifc^ot, ±ISMg 2 S i tf>#4££;rr5 

fiP*>. A) OIWB^^^^A^K-fr^mOWy^^xA^MC (E-X-jr-^) 
#4 oa_bl 0 5£tT, b < }* 4 0 &L± 9 5 WTt?fe5 d*. RV/Xttii) 

g (E**— A-) £9 fc2 0£U:8 O&T, #£L< t*2 0£JLh4 OSiT©®-? 

B) i)«&iB^*'>?AS$£#^3l3S3£gasl o OMP aJ£t±3 5 OMP 
a£iT, «FtL<lil0 0MPafil±2 8 0MPae[m5^ Rtf/Xfi 

0 MP a £t_L 1 0 0MPa£tT. &$. V< fit 2 OMP a &Ut 5 OMP a »T©I 

<fc9^#&toi, **gll«)ft&tmHu AKBBLTttA- i) , A- i i ) % 
A-i) &ffi1tL&iA- i i) fc»fc1\ XV/ 
Xtt> BfnglfCteB- i) x B — i i ) N B-i) £i8fcUi.oB-i i) & 
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^^*©!p{ixm^*3v^T, ^*f**sy& (Mg) srWtTJfcs^ hy 5/^ 
*wlt*5^ h y * *<oft&&®mm&mzMirz>mm(Dm&t> 

tbmm&l 0 m£LLtf>&5fc&^ 5<^»jP X\\ M g LTft 5^ h y 

(ISI&flO frJBfcl-SA-e* 5 0 /i mgll 7 0 0 a maTTfc 5 ©i^ff * U < , 
i5»tt<lil5 0 jum^±5 0 0 n m^T^h Z><0& J;V\ Mg£ 

Mg&^UTfcS-e h y y^^KI*, Mg XttMgO 

©tlt> AK Zn.Mn, Zr s Ce, L i &tfA g ^Sr^ff * £ t 

J: 9 *flc»KHi, Mgfr^LTftS^hy y**»5fcfc LX, AZ 3 1, AZ 
9 1 ft££fflV^£i;dS-?f 5 0 

1 0~5 0 0 /im s J; 9#£L<W:1 0-2 0 0 n m~?&Z<D&£\,\ 
6. 6/6 3. 4UTFT?fc54>asj:v\ Si^W3 6. 6S*%«ri8^5 
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igL<te<> Mil<08M?fe£WLfcv\, LfctfoT, (S i ®*.<DM&) / h 
yy^»*fOMg«Ii) «S V 3 6. 6/6 3. 4&T. t < tt, 4H* 

tt«ftt*J:tJ«8Itto«jS«»&x 10/9 0»lF"e*>S©^Jtv> o 

r^-e, 2p#XmH, a) S i»5fefc^e Ky trE*LTElM&3le 
Sr#5It ; Xtf b) #e.^fcEW**r»#Jltf/XW:£E3»it^/xat«»r 

04>fe x Si^ (S-fe) &*?hVy*x (m^Wf;) tM^ffc LT * £ 
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££*LT?&ra^fffifc?& (c i p) -rs^ffi ; xtt^miz^^mvtt^Wi^ 

< *v\ 

(DSC) £«£58!l£fc::ioV^ 150~6 5 0t, $f * L < tt 1 5 0 ~ 3 5 
O^^^V^T, Mg 2 S i 0&&fcfc\zW?&&¥-?&m>m£t\,Z<D&£\,\ 

LTJfcS^ h y y**1&*Zb LTfcfiM g (Jft# : lll„m) 63. 4g; 
Si#;fc (3fa^:3 8Mm) 3.6. 6 g fctf-A'S /W~e 2 R$|R)|&# • fi-S" • JBE 
* • Wt^^^rS^l t-e. m#BftS i«t^355Mg^©^flfi (^MJ j,^*) 
atfc.Lfc*#»*j&s# bti^o £ ©»*S:JE»|*»i- 5 r i: /«£ < * 
«r*«W©»Wfcbfc. 2) 1) fc W U EE* 5. 8t/cm 

2 -e^DBELT#e 5 tifc^JfSf 9%) „ 3) 1) RX*2) kmCf8.ft&%. 

|C»-frU ffAl. 8 t/cm 2 T?Jfll£LT#^;ft,fci*)ft : 5 2%) . 

H5*&, 1) ff»J*»U4V^»*tt«T?*)«K:t>Ht)e>-f, 15 

0 'CftSE* 5>2O0 'Cf^afifc, M g 2 S i (D&f£&.fc [C# 5 HHK - 9 S 
2) ©KJfttiu 5 0 0t#j5KiMg 2 s i ©£-j*EJ£fc#5»Kifcr 

3.*Li>e, % i) ©w»w: % MgoiWefc-^T, 
2) MfL<ffiMh?Mg a S i #&j&ZtiZz\b#t>fr&. 
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*U\ ^^S:S<-r5i tJrj;5Mg 2 S ife^&lMg&.fti&CD 

if^^ffsrt^r^So fit, s^«)«^ejttSfr#^&^?ijT*fc5o 
< >r* */ <? & m®.&w& b > 

Mg 2 S iOftill, 1 0-2 0 0 jKm-Cfc9. &EM g 2 S ife^« N #P>*L 
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SIKMUfcHU WMWfc L-Citt& : *3. 5mm. TOSP : 1 4mmZ)f* 
■UtfcJMtU ^tW^l 0 t ont-h^7 7|lMttmSO. 5 

h y s'^xoMgttftiig^ft, Mg 2 s i tumic-v h y 

#S§W<£S&3©®<3^*V?Agm^ftC«:, (Mg) 
LT45"7 by y^ffc^^S^A^y f-^f K (Mg a Si) as^fjcLTft 
9, «^*^*A*tl**mi 0 02M>K Si*#2. 5fi*Sp»±lO 
SM£4TT?*> 9sMg 2 Sif*3 Sl:SiJet± 2 7.5 MrSBElT-?ife 9 , & 
o^T^'>^AS^|^!jSf©§|§S3!Sg^ 1 0 OMP a£U:5 0 OMPaSITt' 
fc5 0 
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Amm&tmm* ^^^n->yN f (M g2 s i) 

bV y?Xb Uv^i/^A (Mg) Sr^r-TSo rixb 2f&#<Ofrfrt>t£iX 

(Mgo) , *>y# (s io 2 ) , Rtf&&mmfc&5tt&&i:mifzzk&'? 

*»«o^^vnS«^IH3, MWlOOliff^ s i#2MH 

#±1 osaihs&t, &^u<«2. 5m4Suet±6M«»T-e-t*i-5©^ 

«l4«tll*fi«li-S«^*±C5. Hilts S iijos^t. »6>*l,5*£*m© 

*&m<D-? m^mn, wmiooit»tf» M g2 s i^3 

tt*B&± 2 7.5 SS&JKT, L < tt 6 . 8 fi*&£U: 1 5 M«£tTT 

*aW©-r^*^^Aiili###H4 % Mg 2 s i*f#m*iT48o#J: 

l\ Mg 2 S i tt, MWlOnm^l3 0 m£lT, 02:L<fcil 0 0 
nml£l>±l 0 »m&T-Ch&<DtfX\f\ -&\Z. S Mg 2 S i <0#S#/J> £ tttl/tf 

3HME#10 0MP>a±500MPaftT, 3 5 OMPa i5^#< 5 0 0M 
Pa£tT, »*L< t±3 8 0-4 5 0MPaT?*>5©#J:V\ 

*©-r-f*nl* (Hv) #8 0-1 2 5, »iU<B80 

— 110, £ L< ft 8 5-10ST?fc5K 2fct*/X»4n £^/HK& 

#4 0-1 2 0, 0£L< tt8 0-1 0 5T?*>5©#J:V\, *©»H£a* 
47-65GPa, U< f±4 8 - 5 5 G P a J:V\ £0>,fc5>Wt 
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I|gEMg-£&-ef±3l3£&&H:2 0 0-35 OMP a U&X'bZW, ZtliZit 

&<&W!l«-0m4 4-4 SGPatS^SOiC^UT, ^^OMgS^^ 
ttv Mg 2 S i Sr^tr^fct?, *<ofit£i£L<|Si±£-fr£ $b(c % 

^itf^flHS-^tSifct, ^OMg^®«$ (50-75 
Hv) iJt*LT**fcJ»*$tf<&£i:#TSS. 

<-*^*$/*AS/yiNf K (Mg 2 Si) > 

mm-k&bmQm&GLx^z. M g2 s i^Mg^i^tt 

<Dm*LK.**^X£ LV^M g 2 S igfg^ 1 0 0nm-l 0 jim-Cfc5 0 

ft*>\ M g2 s i <D%L*&<DM®tz, m*-t£&ft-rz%&^ w%&mmftKftm 

<»fls^^*i^l>A (MgO) > 

5 fiP*>v MgOKiu Mg^fctt^TflK, i^Mg 2 S i 

*tJ|Sj>li x Mg 2 S i&*tmm®<OtiL*m&&irZ> > BP I 0nma>?> 
3 »IL<«:100 nm~l 0 m mT?*>5Mg Oftf^-I^t^* 
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<fV* (S i O a ) > 

Mg 2 S i iMgOSr^-rS^ICjiTC^^ttSwir'bT'f 5 0 

*$geS<Z>aS8sC8:, (a)M g m5*loWfiS i ^♦'fS* 2 0>ttiRJ: 
ft#trf»t51fc*ff8li ; (c) m^WLXMg t S i k*Ei&Z 

WffittAixtiS'f awaife&nxxs ; &*ru -v^^^a (Mg) St^tut* 

5v f J y^^"fr^^^r>Ai/y f'f K (Mg 2 Si) tiftWlLX 

AZ9 1, AM 5 0, AM6 0 * if ; Z K^tfeft if^Xlgffl^;/*^* A 
^&ftif£fflV>5r£*s-e£3 0 Mg^£»**rtf^*»3\ 

x.tfSi$M4s ^y#, S i O 2 &if£;j§^5;:i;;o5-cf#5o 
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mitt VM % *f-XV#-/v 5 /wft ^fi^t&fc**^* r t tfs-CS 5, a 

msjnitt. n*<D^mz&z>zk&x-%, mitt, ±mm&ARxfB\ct&m 

0 . K«£*&5fc<&£^f*&&«fc&«; Lipff-rs r k k 
ho 

WT©M g : Si tt^f-Sr^tf Xtt&^M 1 0 n m£t± 3 0 jti m#T, 0* L 
< tt3 jim&T^S^OfsW&^tfJ; 5 fc, ®fcft&ftm-tZ><0& <fcV\ 

E6*> (a) ti s i kT'ty? 3 kxm&ztitcmm&&5 zitmi. 
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&v*t? % fB^ftsii, mmax (b) - (f) fcttStis. SBttAix (b) - 

(f) tts mm%±'<>' e f7 t^m±^^9 t^mm^^^Mj:m'vnt> 

ai^t*a*L<, Wttf^^Sla-jt^ft^KJ:!) 5 0-5 0 Omm/ 

«• HflS§ftTffl**8*:ftS. &^T\ BE««±/<^7 *±#$*fc (IS 
(c) ) ft, It (d) -Ctt, Jfa«±^^9Sr*aBlrtK:TI***6. - 
<0RL Ig (d) \^-r£$\z y ff*S^8«*- (&8JB<D;frft) {^tb^tiS 
£2:fcJ:oT»£ftX2&*#4£;h, % Mg**-f5#l©«*KRtfs iSr*i-6» 

fcfc, J¥ii/8Jb'<i'*'9*-L#Stffc (X© (e) ) ft, ME, ffiatffi±/^ 
*7*rASlBlrtfcTI*a*TBl6 (f) fcJ8V^U«ii: *ofcJBRfl*»* 

(^c<^*[ri) KHoritf. £*te> (b) - (f) trimxnmk 

®m&-fzbKL£Q, &&{*5<nMiRXfin2<o&mft, i9»*-ft#*n 

-»©fls* (b> ~ (f) , ip^EEiiii&m immm±'<>"?7\z3LZtom'm 

Wg 2 S i 1 0-5 0 0 nm©^IBT?i3IS-r5i k#T* 

#5, i©x«-eo*ft«|»-ea>6ffiltR:J:0ft6 
*b*Hflsfle©**MME, (b) - (f) ©lNf*/Hfc, (b) o#iiffi±xv^- 
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f£i£ (b) - (f) «r0f^(OU-^^;HftOiSL^(^ ff*gt (b) 
-e, pmttwBfcfl: (Hi (g) ) *#5ii:3SS-et5o Sifctett, ±«©J:5 
fcs a) ffc&l 0 nmFil3 0 nmUTs L < 1 m mgiT©M g 2 S i *fc 
*£r£tf Xtt b ) 1 0 n m&± 3 L < tt 1 /£ m^T 

©Mg 2 S IttWtMi^il 0 nm^i3 0 /im^T, 0* L < \t 3 ju m^T 

^-rsrt^io, a) xttb) 

-rsfc&fc:, 0MLf£B8 (a) - (c) t^-f i 5 ft»Rfc*U-Ct> J:v\ fip*», 

»affi±^^^©jfe*»5fi«l!:, (a) ^^«?ft^ > (b) a— 

ft*, (c) ^ =>--7--«BiSi 3*, ^I75rid5t§5 9 ^ 

^Cr^y*, D L C (Diamond Like Carbon), gfb&Jltfc if SrJSbTt «fcV\ 

-Cfc^ J.o»i©fWRI±|B|©lir-fi"j5S^+^T*)*i4:A*e>» *0>fcfcBWbfc 

JP^XSfc J: D „ ( l ) *©4*©awiMaJPXi*fcf| l <Dm®&&l&Lg, < f 
S^ir^Tt, (2) ^RjsS©8l2©ft*5k MAffS iXttS i0 2 W5#^ 

S-fb^^ffiStts 15 0t;a±6 0 0W, J:D»*L<W:350t:^ 
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±5 2 ot^T-efcs. mmwLm&i 5 ov^m^m^, ±b (d ©$yn## 

Mgl«^ttOft#«JlXBlWl»Wt#«Tt5*rt#4i:5. ADR 
ft£#6 0 O^fc^St, £ift£1g&1~53&l©f*i|sf <#MMg) fcfclt**? 

2 5 or#-hfcin*rt"*ttf* *R*©S i&V>l3S i 0 2 M g £ ©B+BKJfc 

LfcMg 2 S itt*©a*fls*T»Jfc x b*>fcMggffi^tm©««tt#tt©teT 
fcanWi*afc*i::tt» B^^AiiRUti 3 5 0^_h5 2 OWefcSri: 

aiBJBttipxiarts ttuaflt& aiwftn* a^JE®, ^i-^, 

llHm*ffcUt«Mg»* 1 1 2/tm) 9 OSSftiS i »5fc 

(Wttft: 6 4 Mm) 1 Ofi£&5 fc fripflj Lfc 0 S^fcB-frLfcflL 
/HtrffiV^T*9-K»*LT, »^»*«r#fc. #feifcfca'fr»**rl«3 4mm 
OP3»^llR:**U BJE2-7 t/c m 2 ©&fflrtT?ffifi&tt5.LTJE&fifc^ 

JE»j*»#A-l~A-7£ttMt^ ft© J; 5 ftWtt^^JWIL*:. fiP*>, 
g§t#* : 3dmVmin) £SSALfc^5ffc*FT?fcoT, -e©*Fl>9 

fcffW*A-l-A-7*jfALTl S&lfflMRfitKLfcflL Kt>iaR£ft 
jgjSfelC J: oT«««1 9 9 %a±KlHft UT-e^* '>!>AS«^B - 1 ~ B 
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fc*3* rMgftttOtlftj l*> DSC«3feKlF*fc*JV>T6 5 O'CffififcKJIMf 

<§l3ID&;*e>«g£> 
n&Pmt Lt\ : * 3. 5mm, : 1 4mmTO^|lfe 0 

1 0 t o nt-f^77l'HfLT^tltO. 5mm/#T'3l3I 
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i:fc:«fc»K Mg©j£te£ftm£*5;iifc<@*§&&T?Mg 2 S i ZMf&TZZ. 
^X&'&ttn&J&&1rZb, Mg 2 s i ^iffi^ro^^f tffitit^f fife 

mmm&t LT. AZ91D ^S*>VJ>.&4l1fcjfc : 6 1^m;&* 

*&fi£:Mg-9Al-lZn/ma s s %) 8 5lfg{J:S i W$*£H : 
64^m) lSliSSiMU,, M%Zm&L1t'&s tf-fr^sUZm^Xtii) 

#b*Lfcffi&fijcJ£flcA--8 *\ ^Htf* 2 d m 3 /m i n) £S& 

s i <D&j$,<D#mRxf s i <z>^#:tfcft£«fefs: Lfc. r 2 1^1% 
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£2. Eft«»{*A-8&tf«'&*r»B-8~14<»1$tt 



Run 








Mg 2 S i 0) 


S i 0) 


No. 




re) 








8 


A- 8 


3 7 5 


B-8 


*ry 




9 


A-8 


4 3 0 


B- 9 


*ry 


fcL 


10 


A- 8 


5 0 0 


B-10 


*ry 


fcL 


11 


A-8 


5 6 5 


B-11 


wy 


£L 


12 


A-8 


6 0 0 


B-12 


*ry 




13 


A-8 


2 0 0 


B-13 




*y 


14 


A-8 


3 3 0 


B-14 







±ot, MgiSi £<OR^S5t^tLTMg 2 S i &&&£tlZ>Zt *m^l>tc 0 
S Mg 2 S i^K^&^^#5|s^• : l : '{^:a#U^CV^^i:S:^ft^ 

tev^S*££i-5i:s Mgtsi fc©Kj£j&s3tfr*1\ Mg 2 s i as^/fcSatfc 
(H2£0|3) 

mxnmt vxmMg®* : 112^) 4 s i &m 

#k*W£:&-8-|fr5fc£E#l 1. 3 mm£>R^&g!fc:jE&U ® JBb 6 t 
/cm 2 ©«fll:#4Lt^M*A-9-A- 1 5 fcfBRLfc. Cft<bJ« 

#e>*lfcJEi|»j£^#A-9~A-l ^^^f^ (#;**ES : 2 dm 8 /m 

i n) *«ALfeTOf*oT, ^rtSS*5 8 OtCfllfcWlCffA 
LT, SOSHRMI-iWfrU ^©t^rt-Cm^LTl^B - 1 5 

~B-2i«r#fc 0 r:o#»B-i 5-2 ikbut, ftm&®.m-rzb&\^ 
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3 



&3. Et»fiSft*(*A-9~15;Rtf«£*mB-15~21 <04#£ 



Run 








x«B$f 




No. 


(raass%) 




** 








S i 


Mg 










15 


5 


9 5 


A-9 


B-15 


Mg,Si. Mg 




16 


1 2 


8 8 


A-10 


B-16 


M^Si, Mg 




17 


1 8 


8 2 


A-11 


B-17 


Mg 2 Si, Mg 




18 


2 7 


7 3 


A-12 


B-18 


Mg 2 Si, Mg 




19 


3 4 


6 6 


A-13 


B— 19 


Mg 2 Si, Mg 




20 


3 9 


6 1 


A-14 


B— 20 


MgjSi, Si 




21 


4 4 


5 6 


A-15 


B-21 


Mg 2 Si, Si 





m&mw<oMg t s i i<oiB^jt*fc5jgEii[K-f t (a- 9-1 3) tc 

•f (B-15-19) tf&btlZ-Jj, E*Jfc#ajE|fefcV**£- 
(A-14&T515) , M gl S iXVS i mt5#*fT?*io-C+^»i 

&&z?mmmz£&&2iKzwn (b- 2 0x^21) %#3rttfs^3a>b 

tiHMK»£ UTHafiMg©* WSIfc^ : 2 2 3 n m) tSi^t (¥*&«t 
ft: 105pm) ££MU «4fcig%rE«fria^i>ai&i5fcPI*«raB^t"C > 

t/cm a ©flf*«T#*UTJE»^ft:A- 1 6 ~A- 2 2 £ffc&Lfc 0 fc*J N 

K»**#A-16^2 2oa3WiB, *3SKas&J£-r**5ll&§5S-r 58. 3 
-10. 7%t?fcofc 0 

#&ftfcffi»jfcJgfrA- 16-2-2%, : 3 dmVm i 

n) %«ALfctHMF-c*>oT, PrtU%6 8 orfc»aufc*«ffficitAL 
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: 2 5 CC, ®JE : 8 t/cm 2 tU H-ffctt t &Mk <D®mV5±<D®. 

»5>Jlfc*^»»B-2 2~B-2 8fc:o^T, WJt^^SriH&Lfco 
*W* V #*0#*SfB - 2 2-B- 2 8;5»e>x (lOmmXl OmmXf^ 

i omm) ktimtontt. u^Lfe^, ^ y -mxwm Lxn&xznit. 

Zon&KZ 5%&*m&&fc (lOOhr) fcJiSWAttlMBifrffofc. ttftlffl* 
-To 



£ 4 . Et&fiJtJ&i* A - 1 6-22 &tflfc£«m B -22-28 <D4#tt 



Run 
No. 


(mass96) 


! Et0&j& 
(* 




Mg 2 S i 
(mass%) 


(g/m7hr) 


S i 


M g 


22 


2 


9 8 


A-16 


B^22 


5. 4 


O. 07 


23 


3 


9 7 


A-17 


B-23 


8. 2 


0. 05 


24 


5 ! 


9 5 


A-18 


B-24 


13.6 


0. 03 


25 


1 0 


9 0 


A-19 


B-25 


2 7. 3 


0.0 2 


26 


2 0 


8 0 


A— 20 


B-26 


5 4. 6 


0.0 1 


27 


0 


100 


A— 21 


B-27 


O 


0. 1 9 


28 


1 


9 9 


A -22 


B-28 


2. 7 


0. 1 6 



Mg 2 S i*^^#3WB-2 7XtF2 8r4«t©B*tta*ttV^i:3jSt)36»» 0 
OHMl 0 1) 

It MM g (5F*&tt« : 16 8a m) 8 5 fiftft i:Si»* 
: 5 8 Am) 1 5S*gB£ Sr2p#Lfc 0 3X#£E£-Lfc&, 0(E#- 
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KJE6 t/cm 2 «)fll:#4Ltff»»A- 1 0 lZftm^ft. 

: 3 dm Vm i n) l*Alfcf«mot, 
Sr^Hd^i-l 0 0^5 0 0t:aKaR:WUfc«t«©*ftJPf:flHiLfc. ^©f 
^(Jl±^T?#e>tufcJE^^A- 10 1 XttA- 10 2 &*PA tT 5 STOP 

'>^S«^B-101-B-1 1 0%#fc o ft*>, 3&*$g3g&tf>&#ra, 
: 2 5 0T:;>tf®£: 8 t / c m 2 T*fc ►) % Sfcflcfc&Hi: 

isVJ*mm.&#nB-i o i~b-i 1 o <D&&&7jki-. mio ik&v^-c, 
rM g2 s io^ij xmmmztvmmLtzo -ate, rmdu 



m 101. Et»fifc*M*A-101~102 &tflS£*mB-i02~no a>ftl4 



Run 










Mg 2 S i 






No. 


—JUS 


to 


TO 






H RE 


it 1 




Mm 








mm 




(MPa) 


101 


*ry 


A-101 


15 0 


B-102 


*ry 


1 1 3 


2 5 3 


102 


*y 


A-101 


2 0 5 


B-102 


*ry 


1 1 0 


2 7 1 


103 


*y 


A-101 


2 6 2 


B-103 


*y 


1 0 8 


2 8 8 


104 


wy 


A-101 


3 0 0 


B-104 


wy 


1 0 5 


3 0 4 


105 


*ry 


A-101 


3 4 3 


B-105 


*ry 


1 0 2 


3 1 5 


106 


*y 


A-101 


4 1 5 


B-106 


wy 


9 0 




107 


*ry 


A-101 


5 0 0 


B-107 


*y 


8 1 


2 2 3 


108 


*ry 


A-101 


9 5 


B-108 


&L 


4 5 


4 5 


109 


SL 


A-102 


1 5 7 


B-109 




4 2 


8 9 


110 




A-102 


3 4 2 


B-110 




4 4 


1 8 8 



Run No-101-105li, #38W»C L1t&ottfc&1fo*i:m^X$S V s 
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Ift. Run No. 1 0 6-1 0 711, Lfctfofcfc-frfcSlcfcJI^T 

v>5fc*. Mg 2 s i <o&£.ti.m&-?$it&, *<om&&mm<oh<o titer 

x.f>H5o Run No. 1 0 8«, ^KlcLfc2)5 0 fc^^^^ 

^xv>6^, aoifcffiJMe-t-^Sfcfcs M g2 s i©*£tt«»T?s-i\ £»a> 

H£<b^+£-&t>©-e&ofc B Run No. 1 0 9 — 1 1 Ofi, ^ISMteLfc 
(Hffi^l0 2) 

ffi»JW*fcl/T\ AZgiD^W^^* ff^i: 6 1 a* m ; 
4tfftt&$ : Mg-9 A 1 - 1 2 n/roa s s %) 9 Ofi*g&£ S i 
i:64^m) 1 0 Mg&t £ip#Lfc. ^^gB^Lfc^ *»#-A'$^«r 

*tfc#frtt**e«3 4mm©H»*fiR:3H*U flSff 6 t / c m 2 ©ffifi£# 
4F-UTJE»«»flcA- 1 0 3 fcfftKLfco 

ffl»jfc#*A- 1 0 3 tlR|-ilI$-ett&5;o^ JRMjK-A'S/I' : 4l$m 

<D®>m*nfr-r fff&^fcA- 1 o 4 srf^MLfc 0 

JEftdc^ftA- 1 0 3 3mA- 1 0 4 fcttSUflfc, jfctf) «fc 5 fctftfMPfcW L 
fc. fiP*>x (#*S£* : 3 dmVm i n) $:iAUfcWt$>oT, 

fco roTOrt-±xE-C#^tlfcJE!|f&fig^A- 1 0 3XttA- 1 0 4 £|f Ab 

LT^^v'^ASI^B-l 1 1~B- 1 2 0S:ftfc 0 fcfc, 

©2M$«, &Mm.8L : 2 5 0t ; : 8 t/cm ! T*fctl, Sftttir&M 

gl 0 2fc, ±ET#?>^fcJE^^flcA- 1 0 3XHA- 1 0 ARXt^if* 
->!>AS|^B-1 1 1~B-1 2 (XDflHfc&^-fo ^10 2^*3V>T> 
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a 102. E^fifcJ^ttA-103~104&t;^fl-nB-111-120(0^tt 



Run 






JOfSfe 




MgjSi <D 




€1% 


No. 










mm 


HRE 


as 




31 




Oc) 








(MPa) 


111 


wy 


A -103 


1 6 0 


B-111 


#y 


1 0 7 


2 1 4 


112 


wy 


A -103 


1 9 7 


B-112 


*ry 


1 0 6 


2 3 0 


113 


*ry 


A -103 


2 4 8 


B-113 


*y 


1 0 3 


2 5 1 


114 


*ry 


A -103 


3 0 2 


B-114 


*y 


1 0 1 


2 7 2 


115 


*y 


A-103 


3 4 6 


B-115 


*y 


9 8 


2 8 8 


116 


*ry 


A -103 


42 2 J 


B-116 


*y 


8 3 




117 


wy 


A-103 


5 2 5 


B-117 


*y 


7 5 


1 5 5 


118 


*ry 


A-103 


8 0 


B-118 


£L 


6 6 


4 7 


119 




A-104 


1 5 9 


B-119 


£L 


6 4 


8 4 


120 




A-104 


3 3 8 


B-120 




6 2 


1 6 2 



Run No. 1 1 1-1 1 5 IS, *J&BfcLfc#ofc*fr»5lc«:;iV*T*J!), 
S.oiPfl&i&g'fe 1 5 0t~3 4 6ti:I}6t?, XKtOt^MS £ fc 
£fc 0 Run No. 1 1 6-1 1 7tt, Lfc#ofc*M&5fe*JBl>T 

v^*fc«u M g2 s i <D&£.\tnm-?zit&, zvmmtmmvbvzvti&T 

Run No. 1 1 8tt, **BK: Lfc#ofc*fr»5lE«:fll 
l^tVSi^ ADf»Md^1-^Sfc*, Mg a S i <D&£.tem&X-Z-r v £>ffe. 
Si^ 1 feT+^^t>©"Cfcofc <> Run No. 10 9^11011, *»SfcLfc 
#o&*HMEtrfflv*T:fee>1\ l.oJD»ja*iSft-t-!?5fc». Mg 2 S ifiDfS 

<mmm o 3 ) 

ffiMg (if 9 9. 8 5%) £P3tt (Ii5 0mm, ^£ 3mm) XtfUlSfll 
10 1 CO^^X- 10 1 Lfc 0 R«(7»tS(-^^X - 10 1** 
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fcieoricfaLfc^icjiiAtrs^wipiRfiy^Lfc. foBy^** 

ftALTtag : 2 5 or, «#B»n : 1 0 &®«t&S*tt Lfc. 
#^tLfcm^0^^ov^r, XiHlilJf}cj;5Mg 2 S i f-^ ©WilSrifeS-t- 
y-^-CWgUfc^, 5%£*«Sttft (lOOhr) R:J:5BAtt 

g2 s iotf-^asflMBsaifc. jfcfiui^iastv^^^s 

- 1 0 1 «r«*TVH*V>flJ©JEiiitt, XRD©^, Mg 2 S i V>\Z—9&mte 

ffiMtt£ttlt0ttJ^ ^9? Kft Lfcfel©&®-C<0¥*&*£SI£H: 0 . 0 1 4 g 
/mVhrtfcS«Lt ( * 9 ^ KflsUTV^afc^M g4Efi"T*ttO . 21 g 

U < fi'_kf § i t ZVm bfco 

(H««|2 0 1) 

tMSJKtt* LTAZ 3 (TO&^g: 2 5 2 ^ m) t 

S i : 4 2 urn) t £Spfft Lfc„ $201 {w^-Tifc^TA Z 3 

fcV^\ #iS-£3fr;fe2 5 g £\ 1 0 0 t o n J* ^ JJ * V^*PX«||C 
gfbfc^3 5mm©BM^ia OBII^&S) MLt 0 fcWLfci^ 

©^tc, gie^Lfcipt, n^m±.^>f- (skdi imm) *j8v*fc«# 
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0 O'C, :37i Lfc* 

2) ft^ssmst ^s^m^^i (s em) RTfimmmn+mtikm ( 

TEM) &JlV>Ttf>iSm«U§S, Srfxofco 2) lli^l^t-C, «t£L 

»M- 1~M- 1 3KoV>T. 3l3Uft$ff. ^>T^ntf y*-^^Hv, n y 
*!>^/MiMg (E^^-/u) HRE, (ir^^) &Wj£Lfc. 

2 0 1 
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&Mn*mum (tem) &R^x<Dmmm££.£9, 

MgS^wnsFM- 1 ora:, ffl«JWfiLrsi»m*^fcft» Mg 2 
&&« e?*~x&£&xfiwmotim®ft&&fe< . Maoris** t•cv^ft^ 

Mgl^WM- 1 1 tt, tt$JD5(tt& UTS i 8tek$r£A,-e^S 

i%^>ftv^je>, #e.*i6Mgit^»M-i i<o«««j^#«<, ma 

MglH^WM-l 3tt N j&O&LffilfetoJX&ilSTfcs AZ 3 1 

#oT^ S i tt*©*IMfc#3t*Ttf1\ #b*LfcMg*J¥W«'fr«-ftM-l 3* 
OMgjS i£>fe^€& (3 5~5 2nm) fitfcHSW-efcS S i ^*<P*fi^Hl ( 
4 2 M m) h }2H?I3) CT?fc 9 J.o*t V^*, Bfaotftttttft&tf* 

(H1S^2 0 2) 

tBI&J^ijSfi LTAM6 O^^V^A^fs'^ (4§2-5mm) ^SiO 
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Ass Kaau ±fas6(^-ti m&*R±'<>r (s 

©■fr>f £lfe0J2 0 1 ilnI«fcS«$Jia 0 

#£>jT,rt:#iUb#£gm;ff* (JfxffiM: : 3dm 3 /^) ^ffEALfcW^ff 3 
: 5 2 0TC) rt£#ALT 1 0&mm£&Ltc&, &frt>f&B&* 

* A*J¥W***mM- 1 4 ~M- 2 3 Sr#fc c 

lt, 3oot, wmtt 3 7 1 ufc 0 

#?>ixfc^^v'^ASffm : ii^#^M- 1 4~M- 2 3fCOV^T, ICPt 
i5S ij£##£##f Lfc„ XHleJ^f (XRD) HJ;!)Mg 2 S i/Mg 

#$-M- 1 4 ~M- 2 3 3l3g&£a, ^^Ptfy*-7S$Hv, 

fLh<r>^^2 0 2fc^1% ^blc, HJS01J2 0 1 tli^^&TgajLfcM 
g 2 S i ©ffr?«fc:oV*T fc* 2 0 2 KfB-r o 
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X^tt. Z<Oi§^ £^*m+fc:#ifcLTV^Mg 2 S i <DtiL&tt, 1 0 nm~ 
3 0^m, #1^1 0 nm— 8 0 0 nmffcot, fcfc, ^ 2 0 2 £ 5 

j*mwtum&wnM- 1 7*m-i 9fc£jtsiH-st, isa-s i-^ 

2 O&tfM- 2 1 flW^**^ S i ^TMg 2 S i 
(5 1-9 5 M m) 14, ffl$g*mtf>S i 0 2 <Z>&& (TO*£@6 8 * m) fcllrtf 

(Hffi#j2 0 3) 

tttfSJSWi: LTAZ 3 lT^5/5rA-frA»* <¥*m^#2 5 2 urn) tS 

A Z 3 1|&*£S i»5fc*£E£Ufco U?-/l^/U£fflV^l&- 
Rlft^U ?l-£$5fc£#fc 0 2 5 g & , 100 ton^^JJ a-^^ 
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6K.^-rx^\c w&*%±'<y i ? (skdi imm) zR^z&jj&mm-vm 

maJi&m Dig Life U @fcftS-l-S-l 0£#fc o 
fc:}b\ M±/^f©ilSH:3 0mm-e«)!) v ^^fc$83Btt¥^l 5 mm 

Mtr****** **«?m (SBM) *£tf83IS«?lt*|l (TE 
M) «rJflwc*Tofc 0 »*Ufcl 0fc»fcov>T2teft&afc*5W4fti!W&fT 

£>*&££?l 2 0 3 !-^-To 



$203. H-lbtts-i ~s-io©mgl£fttt 



Run 








s itts 


Mg 2 S i 


Ho. 


(%) 


mm) 








II 1-1 


7 8 


4 0 0 


S- 1 


320 -«'850nra 


180— 450nm 


III-2 


8 5 


4 0 0 


S-2 


275— 765om 


160— 475nm 


1 1 1 —3 


9 0 


4 0 0 


S-3 


260— 740nm 


165— 425nm 


II 1-4 


9 3 


4 0 0 


S-4 


240—6600111 


125— 380nm 


II 1-5 


8 9 


6 0 0 


S-5 


135— 350nm 


105— 330nm 


111-6 


8 9 


8 0 0 


S-6 


95— 140nra 


30— 110nm 


II 1-7 


8 9 


10 0 0 


S-7 




10— 90nm 


1 1 1-8 


8 9 


0 


S-8 


36— 66 1 m 


39—69 H m 


II 1-9 


8 9 


2 5 


S-9 


28— 48jUm 


29— 52 fim 


111-10 


8 9 


5 0 


S-10 


22— 37 Mm 


24— 40 /i m 



~S-6ft, KttWflsLfcS i*fr?Sr3TLTV\fc. r ©fcj&Hk *El&S itfi^fc 
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tt« K# #f 5 t> © t n *. b ft 5 * > Bft# S - 1 - S - 6 \Z.im?MJk tm 

t> © k * s t> <d t h 

Run No.III-l~III-4S:Jtl^-rSt, Cfi&fltftVMi* BftftOttfttt 

@>fkfls:S-8~S- 1 Ofi % *9 3gUMMfcllDX*16$ft3&»ofc (S-8 
) ^Xf4»93gtattJDX«#+^T?ft*>ofc (S-9MS-10) # 
bftfcMg.S i ©i^^^3 o M mXW:-?:tL^±i:/«fSClt^^d^. H-fk 
#S-8~S-1 Ofc^ftS^/SS i^%*D3 0 ^ mXli^ix£t±-Cfc5 0 

LfciSo-c, Mfts-8~s-i o*w, inaxsxOTWfflfctaxxg 

»±g>aiia<pprtBtt 

SrgfcltS Z.k\z&.9 ^9%^*; _b fc#3SB © «r !> ^ 

fcl©^ Mg 2 S ife^-dS^ftbfc^y y KfitT-fcoT, |Mg 2 SiW 

9 y K«tfliMg 2 s i ft^©^-^l(aoT«Jifct^ • ®mft&& 
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g^ft if © 2 ifctox • 3 ftjpxsrff or, 9coj:$ftSAicAv^r. £#r§5 0 

*A/»f, mtjsm. v->vtfm. mm, * lirranx. *jejbx. j** 

^/v^-aaanx, ft*dmx. *3±tW5Fg!l*DX/i^©#5BfcUDXtc 
t>£*ifc«£ft. ^m«ETOffi, tefifc&SU «Mfc«k9* ^JRtffll&SfcJ: 

Axmmu ft t $ ftfcfc-s- a. 

(2) «ti£«»J9ttA 

-A\ *&3ttt*£. *^'^^«ft. fllaLfcf*^ K 117^-, yf-tJt^. 
ASItt p n p s 09 £ ^ f K/u fc if o 

o) «««a;&&a 

(3-l)ttftJHMMM T^y, tfT^V— *tyh^-t, CD 

(3-2)««<t«Affl»A ftS«^fts ft***?. 

<3-3)«v*L ffi*ttJS*BA SS^JBT-A. 

(4) ftsgffift 

(4-1) rt&A gra#p a p, .#!*.« ^-r y TSPfp, MTOft, S&ttSttft if. 

$ma. w^tfifr^w, r—7/w s *r—-fft'jy&Ls aof, 

(5) «l««tt^«A 
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(6) ft$ 

*31*7\ ^>K/K 

(7) gisss^ 

(8) ««^*MAt)Mi^H«AAI*A 
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» * <o m m 

1. -v^v^a (Mg) IrtUtftSv h y y**<f>fci'v* r *i/pAi'!J1>- 
K (Mg 2 S i) ^^LT)fe5^^^^iNS^«-5(SfTfcoT, 

^Agm-awu o omsk*. s it^2it^±i os*gu£tT-efcti, 

Mg 2 S i §iS3m*^±2 7. 5M8BJStT-?fc«K lo^^i/^AS 
1 3S33i&#l 0 0MPa£tl50 OMP afitmS-r^v'^AS 

2. v^V^i (Mg) £#LTfc5^y y^^tt'JC^^v'^A^y^ 
-f K (Mg 2 S i) iS^-fJrtT^S^^v'^ixS^^T&oT. gt^* 
'VJ'All^fH 0 OfiSSB*, S ig#2aA»LLl 0MM£iT-e*i>!5, 
Mg 2 S i id* 3 mA£B&± 2 7 - SligfilTtfc!), J.o&^*^*.k£ 
&£-*m<Z>3l363S£;o s 3 5 OMP ai*)^*< 5 OOMP a&T-?fc5^*V 

3 . M g 2 S i ttft^f - 1 LTfgtfg-g-fl-*** U i>oM g 2 S i <Di(k*& 

#1 0 nm£t±3 0 v m&T^hZm&&l XK2tZ&<D^ &&&&& 

4. Mg 2 S i<0*fc^fil 0 OnmSlil 0 /z m£*T-r?*>5if5fcJg3f5$£> 

5. Mft-*?*i'V&mm&tfmm<k-*y*i'*j» (m b o) &t*/xj*^ 

(Si0 2 ) S:§f>{^-|-5lt*«l~4<D^Ttbd^lTO«©-7^v'!> 

6. l5fa^^^l>^^W5|sf«:, ^©•v-f^nf 5, (Hv) # 
8 0-1 2 5T?fc5»^l-5©^T^13SISic^^^^^Aa^#)|Sf e 

(HRE) AS 4 0-1 2 0Tfc£»#:igl-6<^1^a>l«fE«&<D^*i^ 

8. tt^^S' ^r^HlJttdS4 7-6 5GP a"e*>5lt* 

« i - 7 (7>v>-rtia^ i *ib^©^ * as^wk 
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9. -r^'/jrA (Mg) Sr^TLTfcS^ hV y ? X^\Z-*?*i/t; J**sV V 
4 K (Mg 2 Si) ^*LT*6«r^*'>^AJ6*<fr«"3WT«>oT, SiT© 

A) ttfc^*^*A^*;^©iay (E ^40^ 

£& (E**-/u) &Mm^?*i/$*m&&&'&<D*r?*istr*i>'V'9''( K* 
^fc**Wlt©ay^iJra;A'*BE (E**— /u) it) t>2 0£Lh8 O^T©* 

B) Mne^^->9Afflt[^|mo9l9l3ft^l 0 OMP a&±3 5 OMP a 
3SS<t 5 fc2 OMP a £l_h 1 0 OMP a ^T©lf-e^t V> 0 

10. -vmt/trJ* (M g ) Sr^rLTfts^ h j; y ^^iffc-r^^^A^y 

(Mg 2 S i) d5^*LT^5^^^^AS«^J|SfTfcoT. 
*^?A£$^$m©3l3S&&2Sl 0 OMP a £JJb 3 5 OMP a ^T^fe*^ 

11. tW1E^^*V9Aa6*^a-«-Ht, -too v9 (EXtr-A*) 

12. -r?*ist7J» (Mg) Sr^LTftSv h y y^^fKT^^AV!! 
^ K (Mg 2 S i) ^^tfcLTJfc5^^V!>AS1I^TO-eS>oT, 

& 5 ^ * ? A££<8-$m. 

13. Wl2Mg 2 Sitt > tt»^*S/*Agi*^*m«rl 0 Ow t%bV1t 
3w t%^±T*fcSII*3S9~l 2OV^-ftb^l«lBm©«-ifSf 0 

14. (Mg) *f LT/.C5-7 h !l y^Xtfi|:-7^^!?Av/y 
t^K (Mg 2 Si) ^ftLT^5^^v-!>A^^«-3fSH?fcoT, £tT© 

a) &i*b) *»e>atf*L^>*< tt> i«©#ttMri**^*s' 

A) KflB^^^^A^m^SlSfWPy^^i/^S (E*^-A) iS4 0W 
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±9 5£iT-vhz>*\ &Tfi/xnm^y*i'i}&mm&um<Dvv*t*/i>®. 

^ft^Umou y ? ?=.;V&B. (E*^-/V) X *) h 2 0 £t_h 4 0 WT^HE'C 
B) tfot&^?*i'i>*&tiL&#'&<D5\mm&&l O0MPa£l±2 8OMPa 

agin2 0MPaPi±5 0MPaWI?^IV^ 

15. T?*t'VJ>. (Mg) Sr||Lt45-7hyy^^c|i|^^^!?isv'y 
K (Mg 2 S i) MLT45v^V^A£S^J|Sfffcot, fih?^ 

*^?Ag1g^**©3l^3ag#l 0 OMP a£Lh2 8 OMPa^TtfcS^^ 

16. i&IE^^^Ag^tfft-ra, ^ny^x^Sl (E*^-/V) 
#4 0£U:9 5£rFT?*>-&l»#*l 5MO?^'>!)Alim 

17. (Mg) £:£LTfc£^MJ s'^^ttv^^^v')) 
t>TK (Mg 2 S i) WU^i^^v'^Sa^-efco-C, 
^V^SS^^ny^i/VSS (E^^r-/W #4 0£JLL9 SWTT'fc 

1 8. fg!BMg 2 S i tt N iSv^i/!?AS^W^i 0Owt%iLfc 

3w t%^±Tfe5lf^3fii 4~1 7 m>-f ft** 1 «fB«fe£>*m, 
19. M g 2 S i \tn?k LX&&&ttW*\Z&n U *>OM g 2 S i tf>*fi^ 
1 0nm«±3 0 m m^TT'fcSW^Jg 9 - 1 8 <D^?ftfr 1 «|B«fe<Z?-r^ 

2 0. Mg 2 S i <Z>*^@fcll 0 OnmElil 0 m mJ^T-efcS^^ 1 9 IS 

21. 1515-7 ^ All^ffll 0 0£&diS^. sm2ft^±io 

mmn&.T-vh z> 9 - 2 0 ov>m^ 1 rats*^ <r* >^ 

22. 8fH5^^i/^A^m^#2|sfi 0 ofi*sp^v M g2 sitt3a#gp^ 

±2 7. 5tTOm5ll*S9-2 l^V^n^l^fBife^^v-^A 
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2 3. ife^^V-?ASI^«v^V»i»(MgG)St;/Xtt'V 

(sio 8 ) %Zb\^irzmims^2 2(o^tifrimtM.<o^#*i' 
24. mts,-??*i'$j*m&&ttnft s ^©^-r^pif s/*-^®$ (hv) 

#80-12 5T?feSif^9~2 3 ©V^ft^lTOft©-^*^ 

2 5. MfB^*S'*Aa;«4#*M*, -^^|53iJ^54 7-6 5GP a-Cfc^gf 

#3® 9 - 2 4 <D Vvf iX30> 1 3SfBfS© ▼ > V J*W*&M1ft. 

2 6. H*3S1~2 50V>"f^l^ia«©N'^^'>AS^#3|SFSr#UT 

2 7. Hfffa&.ftf*, *#\ ipinfl* ft*aiA:13J:tm&ft; ; fltigftSBttA ; 

m^tsiaffl^a ; &«aa ; $i®mmRm& ; ^aK-y^fiaw* ; bins 

2 8. -vy^sVJ* (Mg) £*TLTfr3-^ MJ JJ 
t'f K (Mg 2 Si) #»«L-Cft5^^*i/?A»«*tt-»Oil3a*St-T?af>o 
(a) Mgfc^*J|10»Wi:S ift*i"SJ|2©fWfc«rff*OJfc*-eB 

(b) #e>JxfcB^*W^XLTHft**rlWi-6H«#ffillX« ; 

(c) rabMMfCMgfcS i fc££Jt>$1i:TMg 2 S i fctf*- 5iD&@ fls 

Sr^i-5> ±B*«fe. 

2 9. m5&&#PcV> 1 7\m&&&l O0MPa£ti5 0 OMP a^TtfcSff 

2 8 m&<D%m. 

3 0. flMell4ti1*©9iaitt&tf 1 0 OMP a£-Uh3 5 OMP a£tT-?&5iit 
5*^2 8g|©m 

3 1. t&IS$^m©5l3I&&;flS3 5 0MPa«t!5^f <50 OMP aJJlTt 
$>5il#E2 8fBm©#Sfc e 

3 2. «riB(b)Hflsfrff«xajc*5V>T, 1 ©tt# i M 2 ©tW * 
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- 3 1 ©v^-f i *K«o*ife. 

**rfrV\ IMBE^*©#IW*»^Xtf/Xtt»#U ^©MlEELTfuiB® 
fls»tr#SIIM2 8-3 l©v^-fJx**i«E«©^. 

3 5. t&E(b)Hft#fls«l6fc*5^-C. EMtrttiynXUtt^fi lOnm 
£i±3 0/j mMT©M g 2 S i ntt-£tt1>\ XttttiFfc lOn mfiU: 3 0 #m 
g a S i tfc^&tfflMF-tl 1 0 n mELh 3 0 /i m£AT©& 2 ©!***&<£ tr 
<fc 5 *@^fr4r^«i-5»*3S 2 8-34 ©W? tit* 1 3®|B^©*& 0 

3 6. wfBawfflttjpxisnt, (e)#e>iifc«jrsrsiii3i!rt-ssan»xe 

*r$^(C^-t-5tt^2 8-3 5©V^ti/^13®IE«©^o 

37. flnEarosttaixxs#, afffl#ax&aiw^iiK±oTff:b;ft5«# 

^ 2 8 - 3 6 ©Vvf*ia> 1 3SI3^©^ 0 

3 8. IWEaWMttJOXXSiS, »|IB#WKJ:o-rff4?*t*»*«2 8-3 6 

©v^-rtia* l ^lB*t©;£fc 0 

3 9. UffifilBattJnxxe*, fiRI*34K:J:o-rtf*>*t*»*q[2 8-3 6 
©v^TJxd* l igE«©^fto 

4 0. m%M$ t i:n<DlXti&fi.mi>K 15 0t|X±8B0t*i, ff*L<lll 

5 0lC£Jt±6 OOW, i5#*L<«:15 0tS£l±5 2 OTOTT-JfeSit* 
«2 8-3 9 ©V>-f tbi6> 1 3®IB«©^fe 0 

4 1 . tt1EUn3RX&©Al)RkajK^, 3 5 0tJ£l±6 5 Ot^^S, L< I* 3 

5 0t;£U:6 0 OtJ£AT> *!>#*L< Wt3 5 0 < CUt±5 2 OtSElTTfcSIH* 
3f 2 8 - 3 9 ©V^-f tlfr 1 ^IB4fe©^rj5fe e 
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42. mt&MxU(ota^m.m^. isox:&ji3 5 0'K;&m-?bzft#7%2 
8 - 3 9 w-rtifr i mmmoxmo 

4 3 . $imntof&xM<DMmm.m&. 1 5 o < cw± 6 5 o v^m, u < « 

1 5 0T^±6 OO'CetTs «fct>#£L< ttl 50lC£Jl±5 2 0Wefc5i 

4 4 . WflBff Jn»xs©an3i!ia«3js, 350 v.u± 6 5 0 tm^u u < f* 

3 5 0TO±6 0 OTOT> i9&$L<tt3 5 0lC£ll5 2 OTOT-CfcSff 
Jfrm 3 6 - 4 2 <Z>^T tl,** 1 ^fESfetf>#8j 0 

4 5. tfj|3lf^xm©iPfim*dS, 1 5 0^C£U:3 5 0 fe 5 ff#3S 

3 6-42 m>f 1 3g|B^©^ c 

4 6. t&E^^^!^AS^^!fSf(0-r>r^n If y*-^BI^*S8 0~1 2 5 
-efo5l»*3B 2 8-4 5 4>V*-f 1 ^E«O^fe 0 

4 7. M^^i'frA^^mOPy* (E*>Jr-/V) (HR 

E) #4 0-1 2 0-C'4)S»^2 8~4 6COV^ixdvl5l5^^& e 
4 8. lffte^*S'!>Aa£«^mfc£*;ll3Mg a S i©3f&@iSl Onm« 
±3 OMm^Tt?&5M*3l2 8 ~4 7 <DV>i*iX^ 1 ^lE^^^feo 

4 9. ffflE^^V»>AS1S-^W5fSf{-'g'*tT,5Mg 2 S i 1 0 0 nm 
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